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referring to the way they are generally used for the measurement of the tem-
perature of the cementation boxes.

In using the Fery pyrometer (direct vision or telescope) it suffices to
point it directly at the wall of one of* the boxes, and it is desirable that the
apparatus should be f ocussed on only a single one of the boxes, so as to avoid
the possibility that in the space between the two boxes might appear a section
of the wall of the furnace hotter or cooler than the boxes themselves. The
same observations hold for the use of other optical pyrometers, such as that
of Le Chatelier, Wanner, etc.

When it is desired to make direct precise measurements with the Le
Cbatelier thermo-electric couple (platinum against rhodium-platinum alloy
with 10% rhodium), "spies" are used, consisting of cubes of soft steel
of various dimensions, according to the dimensions of the boxes and of the
laboratory of the furnace. Usually " spies" of 50 to So mm. (2 to 3.2 inches)
to the side are used. The cube is traversed by a hole of sufficient diameter so
that the end of the iron tube forming the guard of the thermo-electric couple
can be introduced into it. Usually a ''spy " is placed on every box, so arranged
that the hole is directed toward the door of the furnace. In this way it is
easy to introduce successively the end of the couple into the various "spies,"
and to thus follow accurately the variations in the external temperature of
each box.

It is well known that many makers place on the market thermo-electric
couples already mounted in iron guards filled with insulating refractory
material and furnished with a handle with binding screws to which are fastened
the copper wires which lead to the galvanometer. But experience shows that
these guards are too "perfect" for practical uses. First of all, the thermo-
electric couple is fixed in them too rigidly, so that a slight bending of the
guard almost always results in wrenching off of the wires of the couple.

Moreover, the replacement of the external iron tube, also carefully fixed
to the other parts, is difficult, so that in practice where this substitution is
necessary frequently, especially where the instrument is used in an oxidizing
atmosphere, it is equivalent to remaking the whole apparatus. Finally, the
necessity of not having to change too frequently the various parts of a com-
plicated and delicately set up apparatus entails having to make either the
iron guard tube or the refractory insulating material quite thick, and for this
reason the couples thus mounted follow slowly and with considerable lag
the variations in the temperature of the furnace.

For all these reasons it is better to use a much simpler protecting tube,
formed of an iron tube (usually of an external diameter of 15 to 20 mm.
(0.6 to 0.8 inch) and i to 3 mm. (0.04 to 0.12 in.) thick) in which is placed a
porcelain tube, closed at the end corresponding to the closed end of the iron
tube. In the porcelain tube, whose external diameter must be 3 to 5 mm.
(0.14 to 0.20 in.) less than the internal diameter of the ironj:ube, the